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Accepted 20 January 2014A 35-year-old woman was referred to our institution at 19
weeks' gestation because a mass located at the right fetal thigh
was noted, reporting with a 46,XX karyotype of cultured
amniotic cells. Prenatal ultrasound examinations revealed a
73 mm  47 mm  35 mm irregular multiseptated cystic mass
involving the whole right fetal thigh with no obvious blood ﬂow
visualized using color Doppler images (Fig. 1A and B). The
remaining ultrasound images for the female fetus, placenta, and
amniotic ﬂuid were unremarkable. Given a tentative diagnosis of
lymphangioma and uncertain postnatal prognosis regarding
functional and aesthetic impairments after treatment, the patient
made a decision to terminate the pregnancy. Postmortem pho-
tographs were compatible with the prenatal three-dimensional
ultrasound images (Fig. 2A and B). The pathologic reports
conﬁrmed an isolated unencapsulated cavernous lymphangioma
involving the dermis and subcutaneous layers and composed of
multiple dilated thin-wall lymphatic vessels ﬁlled with protein-
aceous ﬂuid (Fig. 3).
The primordial lymphatic formations, visible at 6e7 weeks of
embryonic development, include two juguloaxillary lymphatic
sacs, two lumboiliacal lymphatic sacs, the retroperitoneal
lymphatic sac, and the chylocyst. Lymphangiomas are congenital
malformations of the lymphatic systems due to either a seques-
tration of peripheral lymphatic tissue with no connection to the
normal lymphatic system, a missing connection of primordial
lymphatic sacs with the venous system, or the obstruction of
lymphatic vessels [1]. Lymphangiomas may be superﬁcial, subcu-
taneous, or deep enough to intertwine with muscles or organs.
The nomenclature regarding lymphatic malformation is
confusing. Lymphangiomas have been classiﬁed as capillary or
cavernous. Capillary lymphangiomas are slightly elevated or* Corresponding author. Department of Obstetrics and Gynecology, Kaohsiung
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Histologically, they exhibit networks of endothelium-lined
lymphatic spaces that can be distinguished from capillaryFig. 1. Prenatal ultrasound images reveal signiﬁcant thickening of the subcutaneous
tissues of the right thigh with multiple irregular cystic lesions (arrow) in (A) transverse
view and (B) longitudinal view.
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Fig. 2. (A) Three-dimensional ultrasound image in surface-rendering mode demon-
strates the relatively large and distorted right thigh compared with the small smooth
left thigh, (B) which is similar to what is shown in the postmortem photograph.
Fig. 3. Hematoxylineeosin staining of cavernous lymphangiomawith focal hemorrhage.
The lymphatic vessels are thin-walled, irregularly shaped, and heterogeneous in size.
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endothelial cells are immunopositive for podoplanin and lymphatic
vessels endothelial hyaluronan receptor.
Cavernous lymphangiomas are composed of dilated lymphatic
channels seated in or below the dermis, lined by endothelial cells,
and separated by intervening connective tissues. The overlying
epidermis is uninvolved. Cavernous lymphangiomas are not
encapsulated and have no discrete margins, making deﬁnitive
resection difﬁcult. Cystic hygroma is a large cavernous lym-
phangioma located bilaterally in the neck, which is often associated
with chromosomal aberrations. In addition, lymphangiomas can be
divided into microcystic (diameter <1 cm), macrocystic (diameter
>1 cm), and combined based on morphologic aspects [2,3].
Lymphangiomas account for 25% of fetal tumors detected by
prenatal sonography [4]. Lymphangiomas often occur in the head,
neck, or axilla, and are occasionally located in the mediastinum,
retroperitoneum, mesentery, buttock, anogenital areas, and arms
[3]. Prenatal ultrasound images regarding cavernous lym-
phangioma of the thigh are extremely rare. A cavernous lym-
phangioma appears as an irregular multilocular cystic mass on
sonography and usually lacks blood ﬂow on color mapping [5].
When lymphangioma mixes with hemangioma, signiﬁcant bloodﬂow within the tumor can be detected on color Doppler images
[6]. Cavernous lymphangioma is considered a benign condition,
but may develop as the result of inﬂammations or trauma. It has a
tendency to grow rapidly, inﬁltrate adjacent tissues, and recur
locally after excision [7]. Without timely intervention, intralesional
hemorrhaging may occur, leading to dire consequences [8]. Iso-
lated cavernous hemangioma involving the fetal arm, abdomen, or
thigh seems to be not associated with chromosomal anomalies
[9,10].
In general, rapid growth and extension of the tumor are
considered poor prognostic factors. Complications of cavernous
lymphangioma include hemorrhage, infection, mass compression,
pleural effusion or ascites, protein-loss enteropathy, progressive
osteolysis, skeleton discrepancy, and signiﬁcant lymph edema
[3,11]. Excision and sclerotherapy are two choices for the treatment
of limbs exhibiting cavernous lymphangioma. Unfortunately, the
recurrence rate is as high as 17% after macroscopically complete
excision [12]. In addition, serous ﬂuid accumulationmay occur after
excision, which may be treated with OK-432 (Picibanil) injection.
As with sclerotherapy, using ethanol, bleomycin, doxycycline, or
tetradecylsulfate to treat lymphangioma can cause signiﬁcant
shrinkage effects for macrocystic lesions. Necrosis of the overlying
skin, local neuropathy, and cardiopulmonary toxicity may occur
after sclerotherapy [3,7].Conﬂicts of interest
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